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Stv«nty-Mv«n  navy  anllstad  man  with  a  maan 
aga  of  23.2  yaara  (rung*,  17  of  41)  wara  admitted 
to  tha  hospital  after  their  flrat  aeizure  and  given 
a  proviilonal  diagnoaia  of  convulaiva  diaordar. 
Tha  aubjecta  were  followad-up  for  three  yaara  to 
aea  if  reliable  predictora  of  aubaaquent  aalzuraa 
and  diagnoaia  could  be  obtained  at  tha  firet 
examination.  If  not  readmitted  becauaa  of  a  tee- 
ond  aeizure,  each  patient  waa  recalled  at  the 
end  of  hia  flrat  and  third  year  in  the  atudy  for 
follow-up  examlnationa. 

Following  a  aecond  aeizure  and  rcadmlaaion 

T  he  studies  reported  to  date  of  Into  onset 
seizures  have  been  in  patients  with  multiple 
seizures  and  with  a  positive  diagnosis  of 
convulsive  disorders.1-1  To  our  knowledge, 
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to  th*  hospital,  39%  wara  dlagnoaad  aa  having 
a  convulaiva  dltt-rdar,  11%  a  paychiatrlc  dia¬ 
ordar,  and  S%  a  naurologlcal  lllnaaa.  Thirty-six 
parcant  navar  had  a  sacond  aaizura.  Of  thosa 
axpariancing  a  sacond  aaizura  77%  wara  raad- 
mlttad  during  tha  first  yaar.  Thraa  varlablas  wara 
usad  as  predictor*  of  sacond  seizures  and  final 
diagnoses:  type  of  seizure  (major  motor);  electro- 
ancaphalographlc  classification  (spikes  with  or 
without  slow  waves);  and  presence  of  postictal 
confusion  and  disorientation. 

(27:103-107,  10?2) 


there  is  no  definitive  study  on  how  many 
patients  experiencing  their  first  seizure  at 
this  nge  do  not  experience  subsequent  sei¬ 
zures. 

Tho  purposes  of  this  study  were  (1)  to 
determine  how  ninny  patients  experiencing 
their  first  seizure  in  young  adulthood  or 
later  would  have  a  second  seizure,  and  (2) 
to  determine  if  reliable  predictors  of  subse¬ 
quent  seizures  and  the  final  diagnosis  could 
bo  made  from  data  obtained  at  the  first 
examination. 

Method  and  Material 

Tire  series  consisted  of  enlisted  Nnvy  pa¬ 
tients  admitted  to  the  San  Diego  Naval  Hospi¬ 
tal  with  a  complaint  of  a  single  convulsion, 
seizure,  or  unexplained  loss  of  consciousness, 
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who  were  given  a  provisional  admitting  diagno¬ 
sis  of  epilepsy,  who  had  at  least  one  year; of 
active  service  remaining,  and  who  were  beyond 
recruit  training.  No  patients  in  these  categories 
were  excluded; unless  they  were  found  to  have 
(?  )  seizures  exixtingprior  to  entry  into  service; 
(2)  demonstrable  organic  causes  for  their  com¬ 
plaints,  or  other  medical  findings  that  would 
prevent  their  return  to  duty;  (3)  administrative 
reasons  that  would  prevent  return  to  duty;  .or 
(ir chronic  alcoholism.  No  patient  admitted  to 
a  history  of  recent  drug  use. 

We  were  interested  in  only  those  patients  for 
whom  there  could  be  found  no  organic  causes 
for  their  presenting  symptoms  at  first  evalua¬ 
tion.  Patients  who  had  fainted  while  in  parado 
formation,  while  blood  was  being  drawn,  or 
during  an  inoculation  were  not  included.  Pa¬ 
tients  whose  seizures  appeared  to  havo  been 
precipitated  by  sleep  loss  and  fatiguo  wero 
included. 

Seventy-seven  patients  word  acce," *.jd  in  the 
study.  All  wero  given. .(1)  a  detailed  history  and 
physical  examination  (with  stress  on  neurologi¬ 
cal  and  possible  precipitating  causes  for  their 
complaints);  (2)  repeated  electroencephalo¬ 
grams  using  various  activation  procedures, 
including  sleep,  sleep  deprivation,  photic  stimu¬ 
lation,  and  hyperventilation;  (3)  a  family-histo¬ 
ry  questionnaire,  which  was  mailed  to  n  parent 
or  closest  relative;  (4)  laboratory  studies  of 
blood,  urino,  chemistry,  and  cerebrospinal  fluid 
(CSF)  to  rule  out  systemic  causes;  (5)  a  lum¬ 
bar  puncture;  (6)  an  x-ray  film  scries  of  the 
skull;  (7)  psychological  tests  including  mea¬ 
sures  of  intelligence  (Wechsler  Adult  Intelli¬ 
gence  Scalo  [WAIS])  visual-motor  functioning 
(Bender-Gestalt,  Memory  for  Designs),  i>or- 
sonality  (Minnesota  Multiphasic  Personality 
Inventory),  and  a  somntic  complaints  question¬ 
naire,  Cornell  Medical  Index  (CMI);  and  (8)  a 
psych’atric  examination. 

In  addition,  contrast  procedures  wero  used 
when  indicated. 

After  this  evaluation,  tho  iwtienta  wero  sent 
back  to  unlimited  duty  with  no  anticonvulsant 
medication.  The  only  diagnosis  made  at  this 
timo  was  "observation  medical,"  which  is  a 
discharge  diagnosis  used  by  tho  Navy  after  a 
IH'riod  of  hospitalization  to  indicato  that  n 
diagnosis  of  a  specific  illness  or  disease  was  not 
mnde.  Instructions  wero  placed  in  each  pa¬ 
tient’s  medical  records  stating  that  he  was  a 
member  of  a  special  seizure  study,  that  no 
seizuro  medication  was  to  bo  given,  and  that 
tho  patient  was  to  be  returned  to  the  San 
Diego  Naval  Hospital  if  ho  had  subsequent 
complaints  similar  to  those  on  first  examina¬ 
tion.  These  instructions  were  also  given  to  each 


patient.  Except  for  one  patient  who  was  send- 
tivb  to.  photic  stimulation  and  whoae  duty  was 
on  tha  flight  deck  of  a  carrier,  no  restdetions 
were  placed  on  a  patient’s  assignment  It  . was 
recommended  this  patient  not  be  assigned  to 
the  flight  deck. 

Those  patients  who  did  not  have  a  subse¬ 
quent  spell  or  seizure  during  their  first  year  in 
the  study  were  called  back  at  their  anniversary 
date  for  reevaluation  and  then  were  again 
returned  to  duty,.  After  two  more  years,  they 
were  again  called  back  for  study,  if  not  ad¬ 
mitted  because  of  a  second  seizure  during  this 
period. 

Results 

The  total  sample  mean  age  was  23.2  ±5.93 
years,  with  a  range  from  17  to  48  years.  The 
average  intellectual  level  was  WAIS  IQ 
104.7  ±  9.60  with  a  range  from  88  to  130. 

Of  the  total  sample  of  77,  49  (63.6%) 
were  invalided  from  the  service  during  their 
three-year  follow-up  period. 

Thirty  (38.9%)  were  diagnosed  by  the 
neurology  staff  and  discharged  from  the  ser¬ 
vice  as  having  seizure  disorders.  T1k>  dis¬ 
charge  die  gnoses  for  the  seizure  patients 
wero  major  motor  seizures,  27  patients;  psy- 
chomotor  seizures,  two  patients;  and  focal 
motor  epilepsy,  one  patient.  The  grand  mal 
convulsions  in  two  patients  wero  precipitat¬ 
ed  by  reading,  but  no  other  reflex-type  sei¬ 
zures  were  present,  although  one  patient 
with  grand  mal  seizures  was  sensitive  to 
flickering  light  on  examination. 

Fourteen  patients  (18.1%)  were  given 
a  psychiatric  diagnosis  of  personality-trait 
disorder  after  their  second  admission. 

Four  patients  (5.2%)  were  given  a  neu¬ 
rological  diagnosis  after  their  second  sei¬ 
zure.  These  diagnoses  included  the  follow¬ 
ing:  ono  chronic  alcoholism  with  seizures; 
ono  vascular  malformation  with  cortical 
atrophy;  ono  posttraumatic  encephalopathy; 
and  ono  cnccphalopnthy  secondary  to  arte¬ 
riosclerosis.  Except  for  these  four  patients, 
no  significant  neurological  signs  were  found 
in  any  patient  on  initial  or  follow-up  exami¬ 
nations.  No  neoplasms  >>r  space-occupying 
lesions  were  found. 

One  patient  was  given  a  discharge  diagno¬ 
sis  of  syncope  associated  with  WolfT-Pnrkin- 
son-White  syndrome,  without  evidence  of 
cardinc  disease  or  disability. 
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Twenty-eight  patients  (36.4%)  were  nev¬ 
er.  given  a  diagnosis.  Nine  of  these  com¬ 
pleted  their  tour- of  duty,  during  the  second 
or  third  year  of  the  study  and  were  released 
from  the  service  asymptomatic..  Nineteen  re¬ 
turned  for  their  three-year  follow-up  study 
and  were  free  of  seizures. 

None  of  the  patients  injured  himself  or 
was  reported  to  have  endangered  others  as  a 
result  of  his  initial  or  subsequent  seizures. 

Interval  Between  First  and  Second  Evalu¬ 
ations.— Seventy-seven  perccntof  the  49  pa¬ 
tients  with  a  second  seizure  returned  within 
one  yea?  of  their  initial  evaluation;  26 
(53%)  returned  within  six  months;  and  ah 
additional  12  (24%)  returned  during  tho 
second  six-month  period.  Six  seizure  pa¬ 
tients  returned  during  the  second  year  and 
one  returned  during  the  third  year.  There 
was  no  significant  difference  in  time  interval 
between  first  and  second  seizure  for.  the 
seizure  disorder,  psychiatric,  and  neurologi¬ 
cal  groups.  (Three  patients  have  reported  a 
major  motor  seizure  since  the  termination  of 
the  three-year  study.  Two  occurred  five 
years  after  and  one  six  years  after  tho  first 
seizure.) 

Diagnostic  Factors. — This  analysis  used 
tho  findings  from  tho  first  examination  to 
obtain  criteria  that  would  identify  those  pa  ■ 
tients  who  would  have  a  second  seizure  and 
to  determine  if  these  predictors  differed  with 
respect  to  the  final  diagnosis.  (A  detailed 
analysis  of  the  findings  from  the  first  exami¬ 
nation  and  of  the  statistical  analysis  used  in 
obtaining  tho  diagnostic  criteria  can  bo  ob¬ 
tained  from  the  first  author.)  Because  of  the 
small  number,  the  one  syncope  patient  and 
tho  four  neurological  patients  were  not  in¬ 
cluded.  Through  use  of  discriminating-func¬ 
tion  annlysis,  weights  were  computed  for 
each  variable  reflecting  their  contributions 
to  tho  final  diagnosis.  Because  of  the  largo 
number  of  possible  predictors  (472),  ran¬ 
domly  chosen  analysis  and  cross-validation 
wimples  were  used  for  this  analysis.*1  In  each 
sample,  there  were  15  seizure  disorders,  sev¬ 
en  psychiatric  disorders,  and  14  undi¬ 
agnosed  patients. 

After  several  analyses,  only  three  vari¬ 
ables  were  found  to  be  reliable  predictors  of 
tho  eventual  diagnosis  and  were  selected  for 
use  on  tho  cross-validation  sample.  The  re¬ 
sults  on  the  cross-validation  samplo  for 


these  three  variables  were  also  significant, 
P  <  .02.  These  variables  were  the  following: 
(1)  average  of  the  ratings,  on  a  five-point 
scale  from  "definitely  yes"  to  “definitely 
no,”  by  the  three  medical  officers  (two  non- 
rologista  and  one  psychiatrist)  as  to  tine 
presence  of  a  true  seizure,  ic,  a  seizure 
with  loss  of  consciousness  and  with  motor 
involvement;  (2)  clectroenccphnlogrnphic 
classification  as  to  degree  of  abnormality; 
and  (3)  presence  of  postickl  confusion  or 
disorientation,  or  both.  "While  nil  the.intor- 
correlfitions.  among  these  three  variables 
were  positive,  only  the  correlation  between 
rating  of  true  seizure  and  clcctrocnceph- 
nlogrnphic  classification  was  significant,  r 
-  .27,  P  <  .05, 

The  EEOs  were  classified  as  mildly,  mod¬ 
erately,  or  markedly  abnormal.  Elcctrocn- 
ccphalographic  records  with  spike-wave 
complexes  or  bursts  of  delta  waves  of  more 
than  60pv  were  classified  ns  showing  marked 
abnormality,  grade  3.  Records  with  either 
generalized  or  focal  thetn  bursts,  sharp 
waves  or  paroxysms  of  more  than  30/iv  were 
called  moderately  abnormal,  grade  2.  Rec¬ 
ords  with  rhythmic  or  arrhythmic  activity, 
either  generalized  or  focnl  and  of  less  thnn 
30/iv,  were  called  minimally  abnormal.  Only 
tho  records  with  spikes  or  spike  and  slow- 
wave  discharges  significantly  differentiated 
the  groups.  Spike  or  spike  and  slow-wave 
discharges  were  found  in  43%  of  the  pa¬ 
tients  with  seizure  disorder  and  in  11%  of 
the  undiagnosed  patients,  but  no  psychiatric 
patient's  record  contained  spike-wave  dis¬ 
charges.  One  neurological  patient’s  EEG 
contained  spikes  during  a  clinical  seizure, 
but  all  of  his  intcrictal  records  were  normnl. 
One  neurological  patient  had  a  slow-wave 
focus,  and  two  patients'  records  were  all 
normal  on  first  admission.  Tho  syncope  pa¬ 
tient’s  record  was  normal. 

Ten  (33%)  of  the  30  patients  with  a 
seizure  disorder  bed  all  three  signs,  ie,  a 
rating  of  a  true  seizure,  an  EEO  with  spike 
and  wnvo  complexes,  and  postictal  confu¬ 
sion,  on  their  first  admission.  The  presence 
of  two  signs  occurred  in  16  (53%),  and 
three  of  the  patients  (10%)  had  one  of  the 
three  signs.  One  patient  with  n  seizure  disor¬ 
der  (0.03%)  had  none  of  the  three  predictor 
variables  on  his  first  admission. 

Only  one  of  the  28  undiagnosed  patients 
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( 4 %)  had  all  three  signs  at  first  admission; 
nine  (32.0%)  had  two  signs;  13  (46%)  had 
one  of  the  signs,  and  5  (18%)  did  not  have 
any  of  the  diagnostic  variables. 

None  of  (he  patients  diagnosed  ns  having 
a  psychiatric  disorder  on  their  second  ad¬ 
mission  had  all  three  abnormal  signs  on 
their  first  admission.  One  of  the  14  (7%) 
Jhfld  two  signs,  one  (7%)  had  one  sign,  but 
12  (86%)  did  not  have  any  of  the  diagnostic 
variables. 

The  presence  of  only  one  of  the  three 
diagnostic  variables  did  not  significantly 
predict  a  second  scizt.ro  of  epileptic  origin, 
but  if  all  three  wen  present  in  the  same 
patier.t,  the  odds  were  extremely  high 
(9(3%)  that  he  would  return  and  be  given  a 
iVtgnosia  of  seizure  disorder.  Sixty-seven 
percent  of  the  seizure  patients,  however,  did 
not  have  all  three  predictors  on  their  first 
evaluation.  If  n  physician  refused  to  make  a 
seizure  diagnosis  unless  all  three  signs  were 
present,  he  wo;.ld  make  n  false-positive  di- 
ngnosis  only  4%  of  tho  time,  but  his  false- 
negative  rate  would  be  67%.  Even  though 
tv/o  or  more  signs  occurred  in  86%  of  tho 
seizure  patients,  a  clinician  requiring  two 
signs  would  make  a  false-positive  diagnosis 
of  seizure  disorder  in  43%  of  his  patients, 
since  36%  of  tho  undiagnosed  patients  and 
7%  of  the  psychiutric  patients  had  at  least 
two  signs. 

The  two  signs  that  occurred  together  were 
(1)  a  positive  rating  ns  to  the  presence  of  a 
major  motor  seizure  and  (2)  either  an  ERG 
with  spikc-wnvo  activity  or  confusion  or 
disorientation,  or  both.  The  latter  two  oc¬ 
curred  with  a  positivo  rating  ns  to  true 
seizure  in  about  equal  proportion,  but 
spike-wave  clectroencephaiograpliic  activity 
mid  confusion  and  disorientation  never  oc¬ 
curred  with  a  low  rating  (one,  two,  or  three 
on  a  five-point  scale)  ns  to  the  presence  of  a 
major  motor  seizure. 


By  use  of  the  discriminant  weights  ob¬ 
tained  from  the  analysis  sample  for  each  of 
the  three  predictor  variables,  a  Seizure  In¬ 
dex  Score  was  obtained  for  each  patient. 

Tho  mean  Seizure  Index  Scores  and  stan¬ 
dard  deviations  for  the  analysis  and  cross- 
validation  samples  are  presented  in  the  Ta¬ 
ble.  Tho  differences  between  tho  three  group 
means  were  significant  at  the  .02  level  or 
better  for  both  the.analysis  and  cross-valida¬ 
tion  samples.  Tho  mean  score  for  the  four 
neurological  patients  was  5.75  ±  2.27.  (The 
discriminant  weights,  computing  examples, 
and  cutting  scores  for  the  Seizure  -Index 
Scale  can  be  obtained  from  the  first  author.) 

Comment 

Our  finding  that  only  39%  of  our  patients 
were  diagnosed  as  ha vlrttf  seizure  disorders 
is  consistent  witn  the  view  of  many  that  a 
single  convulsion  may  not  be  the  first  mani¬ 
festation  of  recurring  epileptic  seizures.  Ou? 
results  also  show  that  it  is  very  difficult  to 
mnko  a  valid  prediction  of  second  seizures 
and  final  diagnosis  from  the  first  examina¬ 
tion  of  adult  patients.  Personal-history  ques¬ 
tionnaires,  psychiatric  interviews,  and  neu¬ 
rological  examinations  revealed  that  tho 
psychiatric  patient  usually  showed  positive 
psychinfric  and  psychological  data  and  non¬ 
contributory  naurological  and  eledroenceph* 
alographic  findings.  The  difficult  dingnost’e 
problem  wns  that  of  separating  those  pa¬ 
tients  who  hnd  n  second  seizure  tlu*t  was 
considered  to  be  epileptic  in  origin  from 
thoso  who  hnd  no  second  seizure.  Only  the 
typo  of  initial  seizure,  the  elect  roonccph- 
alographic  classification,  and  postictal  con¬ 
fusion  and  disorientation  were  found  to  lie 
useful  predictors. 

While  all  three  predictor  variables  were 
positively  correlated,  only  the  correlation 
between  clinical  rating  ns  to  the  presence  of 
n  true  seizure  and  tho  eiectroonceph- 
olographic  class-  (cation  was  significant;  but, 
in  lids  instance,  tho  common  variance  wns 
only  7.3%.  Each  variable  thus  contributed 
uniquely  to  the  dingnastic  prediction.  These 
tlirco  measures  may  be  likened  to  sublcsts 
on  nn  intelligence  scale.  They  correlate  pasl- 
tivcly  with  each  other,  each  contributes  sig¬ 
nificantly  to  the  final  prediction,  but  no 
single  variable  is  sufficient  for  reliable  pre¬ 
diction. 
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By  excluding  the  few  patients  with  known 
organic  cerebral  lesions,  we  obviously  re» 
moved  n  population  of  patients  who  could 
reasonably  be  expected  to  have  second  sei¬ 
zures.  These  patients  generally  do  not  pose 
a  diagnostic  problem,  and  it  was  not  feasible 
to  include  patients  with  diagnosed  cerebral 
lesions  in  this  study,  ns  our  patients  were  to 
receive  no  treatment  after  their  first  exami¬ 
nation.;  Our  goal,  thus,  was  not  to  study  all 
patients  with  initial  seizures,  but  only  those 
patients  where  no  cause  for  their  seizures 
could  be  determined  and,  therefore,  pose  a 
difficult  diagnostic  and  treatment  problem. 

While  the  clinician  is  always  concerned 
over  the  possibility  that  a  single  seizure  in 
adults  is  the  first  evidence  of  progressive 
brain  damage  by  tumors,  Vascular  disease, 
or  degenerative  disease,  several  studies  have 
shown -that  these  convulsions  are  not  hceug* 
sarily  associated  with  cerebral  lesions.*-* 
Four  of  our  77  patients  were  given  a  neuro¬ 
logical  diagnosis  following  their  second  sei¬ 
zure.  No  neoplnsms  were  found.  Raynor  et 
nl3  found  that  the  statistical  probability  of 
tumor  was  considerably  increased  by  (1)  the 
presence  of  nbnornml  neurological  signs;  (2) 
focal  electroencephalographic  abnormalities; 
(3)  focal  character  of  clinical  seizures;  and 
(41  initial  onset  of  seizures  after  the  ago  of 
50."  Except  for  two  patients  who  showed 
focal  tcmjKjral  lobe  spikes  nnd  one  with 
focal  motor  seizures,  our  patients  had  none 
of  these  signs  or  characteristics.  It  is  entirely 
possible,  though,  that  somo  of  our  patients 
may  yet  be  found  to  have  structural  prob¬ 
lems.  but  each  year  that  passes  without  a 
second  seizure  or  other  symptoms  decreases 
the  probability  that  the  initial  seizure  was 
due  to  such  an  undiagnosed  organic  prob¬ 


lem,  In  a  questionnaire  study  #  the  tim? 
interval  between  first  seizures  and  otbe> 
clinical  signs-e-f  brain  neoplasms,  Dpuglaa1 
found  physicians  porting-  rteoplstssrifi  a*) 
long  as  20  years  following  a  first  seizure,  bat 
50%  of  tire  neoplasms  were  found  within 
three  ^eart  of  the  first  seizure.  Thirty  peri 
ceniwerc  found  in  the  first  year.  There  wes$ 
no  data  as  to  the  number  of  seizures  in  each 
patient  before  the  diagnosis  of  a  neoplasm 
was  made, 

The  fact  that  two  of  our  patients  had 
seizures  five  years  after  nnd  one,  patient  nix 
years  after  their  first  one  indicates  that 
other  patients  who  were  never  given  a  medi¬ 
cal  diagnosis  may  yet  have  a  second  seizure. 
(One  of  tho  patients  had  two  diagnostic 
signs  and  two  had  no  predictors  on  first 
admission,)  Wo  do  not  believe  that  many  of 
the  remaining  patients  have  had  a  second 
seTrin^  for-Wfl  wpsdd  hnvo  been  contacted. 
For  patients  no  longer  In  Iho  military  ser¬ 
vice,  our  records  will  assist  them  in  s  ppiying 
for  Veterans  Administration  disability  rat¬ 
ings.  Our  records  are  available  tn  patients 
still  In  tho  service.  Of  tho  tbres*  patients 
with  known  seizures  nftcr  the  three-year 
follow-up  study,  ore  wns  a  civilian  and  two 
were  still  in  tho  service.  In  all  instances,  our 
findings  were  requested  with  the  pnliends 
consent.  Tho  question  asked  by  the  physi¬ 
cian  of  ono  of  tho  patients  in  tho  service  is 
perhaps  pertinent.  Should  n  patient  who  has 
a  second  seizure  after  five  years,  induced  by 
tho  Bnme  precipitating  event  (sleep  loss), 
with  a  normal  EEG  be  given  a  diagnosis  of 
seizure  disorder  nnd  given  anticonvulsant 
medication? 

Thin  Investigation  was  »up|>ortcd  by  the  lUirynu 
of  Medirine  nnd  Surgery  under  Task  M43O5.07- 
SOOinOAB. 
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